ABSTRACT Objectives: Military-related trauma can be difficult to treat. Evaluating longer term responses to treatment and identifying which individuals may need additional support could inform clinical practice. We assessed 1-year outcomes in UK veterans treated for posttraumatic stress disorder (PTSD).
INTRODUCTION
Treatments for veterans with post-traumatic stress disorder (PTSD) seem to be less effective than for matched populations, [1] [2] [3] and veterans with PTSD are at increased risk of high levels of dysfunction and social exclusion. [4] [5] [6] Furthermore, PTSD has been shown to create a higher financial burden to the society than any other mental health conditions in veterans. 7 Understanding which treatments are effective for this group is a priority. Following the conflicts in Iraq and Afghanistan, large-scale epidemiological studies explored the health outcomes within the Coalition forces involved. Studies of US military personnel have observed higher rates of PTSD in individuals who have served on deployments to Iraq and Afghanistan. 8 9 A different picture has emerged in the UK military, with no difference in rates of PTSD observed between those who deployed or not, with rates in both groups of 4%. 10 Higher rates of PTSD were, however, observed for groups of UK military personnel who had deployed either into combat roles or were reservists. 10 Evidence from US military samples suggests an increase in PTSD rates as time since deployment increases, a finding that has not been replicated to date in UK samples where only modest increases have been noted. 10 11 The studies conducted within the UK Armed Forces were last reported in 2010, and little is known about whether the prevalence rates of PTSD have changed over the intervening years. Irrespective of the overall prevalence Strengths and limitations of this study ▪ This study reports treatment response a year after the completion of treatment. ▪ The study sampled from a national treatment programme offered by the largest provider of interventions for veterans with post-traumatic stress disorder in the UK. ▪ Of the participants, 67% were successfully contacted a year after treatment. ▪ The study did not employ a randomised controlled trial design, so there are limitations about the conclusions that can be drawn. ▪ Little was known about the treatment experiences of participants prior to them enrolling for treatment.
rates of mental illness in UK personnel, the number of referrals from veterans seeking support has increased considerably over time, especially among those who served in Afghanistan. 12 We have previously reported on treatment response in UK veterans with PTSD attending Combat Stress (CS). CS is a national charity in the UK that provides mental health services to veterans. Outside of the National Health Service (NHS), CS is the largest provider of clinical mental health services to veterans in the UK. Since 2011, CS has been commissioned by the NHS to provide specialist treatment for veterans with military-related PTSD. In an uncontrolled study, attending CS was associated with reduced severity of PTSD symptoms after treatment, and that these gains are maintained 6 months later. 13 Research from other countries exploring a range of different interventions for PTSD has suggested that as time following treatment increases, there is a reduction in the treatment effect size. [14] [15] [16] [17] [18] [19] In this paper, we now report on longer term outcomes. The outcomes are reported by following up a sample of UK veterans a year after they had received treatment for PTSD. We examined treatment outcome in terms of PTSD symptom severity and a range of other co-morbid mental health difficulties and functional impairment. In addition, we assessed whether health outcomes measured 6 months after the intervention predicted treatment response at 12 months.
METHODS

Setting
Participants for this study were recruited from CS. CS has community outreach teams across the UK who offer community-based assessments and low-intensity psychological and occupational supports. In addition, CS has three residential treatment centres where veterans are offered high-intensity interventions. Residential treatment centres employ a multidisciplinary team of healthcare professionals, including psychologists, cognitivebehaviour therapy (CBT) therapists, psychiatric nurses, psychiatrists, occupational therapists, art therapists and support workers.
As standard practice, when individuals were referred to CS, they were offered a mental health assessment by a community psychiatric nurse to ascertain their difficulties and to develop a treatment plan. Individuals were then offered an assessment with a psychiatrist who, where appropriate, made a formal diagnosis of PTSD and provided support to treat mental health difficulties with psychiatric medication. Once veterans had been assessed and given a diagnosis of PTSD, they were referred to a 6-week residential intervention for PTSD that has been named the Intensive Treatment Programme (ITP). The ITP consists of a mixture of individual trauma-focused cognitive-behaviour therapy (TF-CBT) sessions and group sessions. The intervention was standardised and based on a structured manual and ran from 09:00 to 17:00 on weekdays. In a typical day, veterans were offered two 1.5-hour group sessions and supported to practice newly acquired skills between sessions. Over the course of each week, veterans were typically offered three individual therapy sessions. Veterans were assigned to a closed cohort of eight individuals and over the course of the 6 weeks were offered 55 group sessions. Broadly, these groups fell within two categories: psychoeducational groups and symptom management groups. The psycho-education included information on developing a psychological understanding of PTSD, understanding the principles of CBT, providing sleep hygiene information and information about psychiatric medication. Examples of the symptom management groups included behavioural activation for depression, strategies for managing anxiety, using grounding objects to manage dissociation, mindfulness and managing anger. In addition, veterans were offered six weekly art therapy sessions and a further four sessions that were led by an Occupational Therapist, aimed to promote engagement in meaningful activities. In accordance with the National Institute for Health and Care Excellence (NICE) guidance, veterans were offered a minimum of 15 individual TF-CBT sessions (90 min per session) by psychologists or CBT therapists that focused on working on military traumas. Completion of the ITP was defined as being present for a minimum of 5 weeks and having attended at least 15 TF-CBT sessions. Further details of the ITP and the other services offered by CS have been described elsewhere. 20 
Participants
To improve the representativeness of our sample to the help-seeking veteran population, participants meeting criteria for a range of other mental health and physical health difficulties, in addition to PTSD, were included. However, individuals were excluded if there was evidence of significant neurological impairment that would affect their ability to engage in psychological therapy. This did not exclude participants with mild or moderate traumatic brain injuries. Further exclusion criteria included being actively psychotic, actively dependent on alcohol or actively suicidal, and additional support was provided to the individual before being offered a place on the ITP. For example, this may have included support to engage with a local substance misuse service before being reassessed for their suitability. Individuals were excluded from the study if they had a formal diagnosis of a personality disorder. Inclusion criteria for the ITP included a diagnosis of PTSD, being a veteran (defined in the UK as completing a minimum of 1 day of active service 21 ) and exposure to two or more military traumas. In addition, for those participants being prescribed psychotropic medication, they had to be stable on their medication and remain on that dose throughout the intervention. Individuals had to have completed treatment and passed the 1-year follow-up point to be included in the data set for the current study.
Between early 2012 and late 2014, a total of 426 veterans were referred to the ITP. Of these, 401 (94%) completed treatment. Ten individuals were asked to leave early because of using alcohol during their stay, seven individuals had been deemed unsuitable for therapy by the clinical team, seven individuals had to leave early because of complicated health issues and one individual left because his spouse experienced serious physical health problems. There were no differences between completers and non-completers of the ITP in terms of their pretreatment mental health presentations. 13 Finally, 352 (89%) of the 401 participants who completed treatment were successfully followed up 6 months later, and similarly to above, we have previously shown no pre-or post-treatment (from a study of those successfully followed up and those lost to follow-up) health differences between participants followed up at 6 months and those lost to follow-up. 13 Of these 352 participants, 268 (76%) were successfully followed up 12 months after they had completed their treatment. Interpreted by reference to the larger initial sample, 268 (67%) of the 401 participants who completed treatment during the data collection period were successfully followed up 12 months later.
Measures
At admission, participants were asked to complete a questionnaire providing information on a range of demographic characteristics and baseline health outcomes. These health outcomes were repeated at discharge, and then 6 weeks, 6 months and 12 months later.
Outcome measures
Our primary health outcome was the cliniciancompleted PTSD Symptom Scale Interview (PSS-I). The PSS-I contains 17 items that adhere to the Diagnostic and Statistical Manual Fourth Edition 22 diagnostic criteria for PTSD. It can be used to assess for the presence and the severity of PTSD. 23 In addition, participants completed a range of other outcome measures at each time point. These included the nine-item Patient Health Questionnaire (PHQ-9) to explore symptoms of depression, 24 25 the seven-item Generalised Anxiety Disorders measure (GAD-7), 26 the five-item Dimensions of Anger Reactions (DAR-5), 27 the Alcohol Use Disorders Identification Test (AUDIT) 28 and the Work and Social Adjustment Scale (WSAS) to explored self-reported functional impairment. 29 
Demographic characteristics
Demographic information was collected on age at admission, sex, educational achievement, employment status and marital status. In addition, information connected to a participant's military career was compiled that included service they had enlisted in (Royal Navy, Army, Royal Air Force), enlistment type (regular or reservist), rank (officer or non-officer), length of service, time since they had left service, areas of deployment and whether they were currently in receipt of a war pension as a result of difficulties related to their military career.
Analysis
Demographic characteristics and military history were explored. Then, because at 12-month follow-up we were only able to contact 268 of the 352 participants who had responded at 6 months, we explored whether there was evidence of a response health bias at 12 months. Linear regression models were fitted to assess 6-month health outcomes comparing participants who had been successfully followed up or not at 12 months. These models were repeated and adjusted for all of the 6-month health outcomes.
The next stage of the analysis was to explore whether there were changes in health outcome scores over the course of data collection. Random slope non-linear growth models with a fixed coefficient of time squared were fitted to explore the longitudinal health and functional impairment data collected at pretreatment, end of treatment, 6-week, 6-month and 12-month follow-ups. 30 These analyses were repeated and adjusted for age and employment status. These variables, along with the fixed coefficient of time squared, were found to improve the fit of the models using likelihood ratio tests. The sample used for this analysis was the 401 participants who had completed the ITP. This analysis was repeated but restricted to only the 268 participants who had been followed up 12 months after treatment. The rationale for this was to explore, if there was evidence of a health bias in those lost to follow-up at 12 months, whether this affected the results by comparing between the two models. Six-and 12-month Cohen d's effect sizes were calculated incorporating correlations between pre-and post-treatment PSS-I scores. 31 32 The final stage of the analysis assessed whether the secondary outcomes we collected at 6-month follow-up were predictors of PTSD outcomes at 12-month follow-up. Univariate linear regression models were fitted between each 6-month outcome and 12-month PSS-I scores. Three adjusted models were then fitted. In Model 1, age and employment status were included, and then Model 2 was further adjusted by adding in the other health outcomes. Model 3 mirrored the previous one but with the addition of 6-month PSS-I scores. Analyses were conducted using Stata V.13 (StataCorp, College Station, Texas, USA).
Ethics
Ethics approval for this study was granted by the CS ethics committee. Participants provided written consent to take part in treatment and the research.
RESULTS
The characteristics of the sample are described in table 1. Forty-two per cent of the sample was aged over 45 years, 33% were aged between 44 and 35 years, and 25% were aged <35 years. The mean age was 43.1 years. The sample was predominately male (98%), had lower levels of educational achievement (88%), had served in the Army (84%), had been in the lower ranks (90%) and served within combat roles (77%). Thirty-eight per cent of the sample reported being employed, 57% in a relationship, 43% were in receipt of a war pension and 37% reported that it had not been their decision to leave the military (eg, they had been medically discharged). Sixty per cent of the participants had left the military 10 or more years previously (the mean time period was 14.7 years). The majority of the participants reported that they had deployed to at least one conflict zone during the military service, and 41% reported that they had deployed to two or more conflicts zones. The most frequently endorsed deployment was to Northern Ireland (55%), followed by operations to Iraq since 2003 (31%), Afghanistan since 2001 (22%), the Balkans (22%) and finally the 1991 Gulf War (15%). Table 2 observed whether 6-month health scores differed between participants who were followed up or not at 12 months to assess whether there was a health bias in those lost to follow-up. No significant differences were noted for five of the six health outcomes used in the study. However, participants who were lost to follow-up at 12 months were significantly more likely to have higher scores on the PSS-I at 6 months than those we were able to make contact with. This suggests that severity of PTSD symptoms predicted being lost to 12-month follow-up, though the differences were modest (scores of 23.7 vs 27.6).
The next stage of the analysis was to explore the longitudinal health outcomes from pretreatment to 12 months post-treatment (see table 3 ). Our primary outcome measure was the PSS-I (PTSD). Significant reductions in the severity of PTSD were observed between pretreatment and 12 months post-treatment. Modest reductions in the severity of the other health outcomes were also observed. In table 2, we reported that participants who were lost to follow-up at this time point were more likely to have modestly higher PSS-I scores at 6 months. Because of this, we were concerned about bias limiting our findings. Model 1 contained all participants available at each time point, and Model 2 was restricted to only those who responded at the final data collection time point. Only marginal differences were observed in the β-coefficients between these models (eg, PSS-I: −11.7 vs −11.9). In an additional analysis, we observed reductions in the severity of PTSD symptoms in 87% of the participants 6 months after treatment, and this remained roughly consistent at 83% at the 1-year post-treatment time point. An effect size of 1.04 was found at 6 months and 1.03 at 12 months.
The results in table 4 observed whether health outcomes at 6-month follow-up predicted PTSD severity at 12 months. In the unadjusted regression, and when adjusted for age and employment status, higher scores on all of the health outcome measures at 6 months were associated with worse PSS-I scores at 12 months. Following adjustment for each of the other health outcomes, higher scores on the measures of depression, alcohol problems and functional impairment remained significant predictors of higher PTSD scores at 12 months. When this analysis was repeated, and further adjusted for 6-month PSS-I scores, only alcohol problems and functional impairment remain as significantly associated with poorer PTSD treatment response at 12 months.
DISCUSSION
In this study, we provided evidence for positive longer term treatment responses in a sample of UK veterans treated for PTSD. The intervention they received was a standardised 6-week residential treatment programme that consisted of a mixture of closed groups and individual TF-CBT sessions. Improvements post-treatment were noted at the end of treatment, and evidence was presented to suggest that these gains were maintained for the majority 12 months later. Modest improvements in our secondary outcomes of co-morbid difficulties such as depression, anxiety, problems with anger, alcohol difficulties and self-reported functional impairment that were maintained 12 months after participants completed treatment were observed. Associations were noted between higher levels of depression or functional impairment post-treatment and worse PTSD treatment outcomes at 12 months. It is frequently observed in the psychological therapy literature that treatment gains reduce over time. 4 14 15 17 18 33 With this in mind, we were encouraged that the 12-month post-treatment response presented in this paper was roughly equivalent to the 6-month post-treatment response for this intervention that have been published previously (PSS-I 6-month β −12.9 (95% CI −14.5 to −11.4) vs 12-month β −11.7 (95% CI −13.1 to −10.7). Furthermore, in the current study, we observed an effect size of 1.03 at 12 months, which was very similar to the effect size at 6 months (1.04), both of which can be interpreted as evidence of large effect sizes. 31 As there was little difference between these effect sizes, this provides positive support for the longer term benefits of the intervention, and our findings compare favourably in terms of effects sizes with studies of Australian and US veterans treated for PTSD (0.9 and 0.7-0.9, respectively) (M Creamer, Auditing Combat Stress's performance: an evaluation of the ITP, 2015, Personal Communication). While we have reported significant reductions in PTSD severity 12 months after completing treatment, the majority of participants' (63.8%) scores on the PSS-I indicated that they met criterion for probable PTSD. This rate seems equivalent to a study of Canadian veterans who received treatment for PTSD and were also followed up 12 months later, which reported that even with significant reductions in the severity of presentations, over half of their (57.8%) sample still met criteria for probable PTSD. 34 Previous studies have indicated that symptoms of depression and anxiety are predictors of worse treatment response in veterans with PTSD. 33 35 The current study examined whether post-treatment factors predicted PTSD outcomes at 1-year follow-up. Mental health co-morbidities did not seem to be significant predictors, while functional impairment and problems with alcohol were. It could be that while there may be remission in PTSD symptoms, this does not equate to global improvements in all areas of veterans lives and further support is needed to tackle alcohol dependency and long-term functional impairment that may have resulted from living with chronic symptoms of PTSD. Overall, the scores on the AUDIT exploring problems with alcohol are lower than may have been expected, compared to populations of UK veterans with mental health difficulties. 36 37 This may be explained by the criteria that excluded potential participants if they had harmful dependent drinking patterns.
Strengths and weaknesses
This study profited from using a standard intervention that had been manualised to increase our confidence in fidelity of the treatment received by participants. Furthermore, the intervention had high rates of completion, and we were able to follow up a large proportion of our participants. Where participants were lost to follow-up, we were able to assess data collection at previous time points to explore bias. To improve the representativeness of our sample, they were drawn from consecutive referrals to the ITP. This means that while PTSD was the primary diagnosis for participants, individuals with other co-morbid mental health presentations, dual diagnosis alcohol problems and functional impairment should also have been represented in our sample. For example, the mean pretreatment AUDIT score was 8.92 (95% CI 8.09-9.76), which indicates that the majority of participants met criteria for hazardous drinking. As such, the sample employed for the current study should be representative of the clinical population of help-seeking veterans with PTSD. However, certain subgroups were not represented. For example, one of the exclusion criteria was having a diagnosis of a personality disorder. In addition, only a minority (2%) of the sample was women compared to ∼10% in the current UK Armed Forces. 10 The current study did not employ a randomised controlled trial (RCT) design, and we acknowledge the limitations this entails. As such, caution is needed when interpreting the results presented in the paper because we were unable to use randomisation and a control condition to deal with confounding from unmeasured variables. The rationale for the study design used was that CS had been commissioned to provide a clinical service to support UK veterans with PTSD that was based on existing evidence from Australia, 14 and we have taken advantage of this opportunity to evaluate the impact of this intervention. A possibility exists that the gains observed within the current study resulted from a natural recovery from PTSD. However, participants for this study reported that they had left the military on average 14.7 years before being offered the ITP. We have used time since leaving the forces as a proxy measure for time since trauma (because exposure to military trauma was an inclusion criterion). As such, this provided evidence against the gains reported being as a result of spontaneous recovery as participants had been living with their symptoms for significant periods of time.
It was noted that participants whose symptoms of PTSD were worse at 6-month follow-up were more likely to be lost to follow-up at 12 months. This could have introduced bias into the results presented in this paper by deflating the mean PSS-I score at 12 months as individuals with higher PSS-I were more likely not to have responded at this time point. To attempt to mitigate this, we conducted two identical analyses to explore 12-month treatment outcomes. The first used the full sample at each time point to include participants who were later lost to follow-up, and the second was restricted to only participants successfully followed up at 12 months. Only modest differences were observed between the β coefficient in these two models, which suggests that any bias between those lost to follow-up or not at 12 months did not adversely impact our results.
Our results suggest a statistically significant reduction of 11.7 points on the PSS-I between the pretreatment and 12-month follow-up. This does not necessarily equate to a change in probable PTSD diagnosis as there was still a high burden of symptoms being reported by study participants. Using existing cut-offs for the PSS-I would suggest that the mean 12-month post-treatment score would be above the cut-off for meeting probable case criterion. However, these cut-offs have not been validated within this population, which makes interpretation difficult. To address this, we are currently collecting data to validate various measures of PTSD against the CAPS-5 for UK veterans.
No information was available about the psychiatric medication participants were prescribed. However, one of the inclusion criteria for a referral to the ITP was that individuals had to be stable on psychiatric medication. This provides some evidence to suggest that any gains observed resulted from completing the ITP rather than psychiatric medication.
CONCLUSIONS
Meta-analyses have suggested that veterans have less favourable responses to treatment for PTSD than other groups. [1] [2] [3] Given this, it is encouraging that data presented in this paper suggest the longer term benefits of a 6-week residential treatment for veterans with PTSD. The intervention was delivered within veteran-specific clinics using a combination of psychoeducational and symptom management groups and individual TF-CBT. Our results point to a statistically significant reduction in the burden of PTSD symptoms for the participants in our sample and that these gains were maintained 12 months after treatment. More modest treatment responses were noted for a range of other mental health difficulties, problems with alcohol and functional impairment. Our findings suggest the importance of continuing to support veterans after they have completed treatment to maintain gains. In particular, individuals experiencing problems with alcohol, and where there is evidence of high levels of functional impairment, appear to be groups that could profit from further input. While the results presented in this paper may be cause for cautious optimism, further work is needed to explore the intervention described using an RCT to overcome some of the limitations discussed above.
Contributors DM was the principal investigator for this study, was involved in the design of the study, developed the analytical strategy for the paper, conducted the analyses and wrote the paper. LS-H was involved in the design of the study, data collection and commented extensively on the paper. CC was involved in the design of the study, data collection and commented on the paper. EP was involved in the design of the study and commented on the paper. KH was involved in the design of the study, data collection and commented on the paper. NS was involved in the design of the study and commented on the paper. SW was involved in the design of the study and commented extensively on the paper. WB was the chief investigator for the study, was involved in developing the analytic strategy and commented extensively on the paper.
Funding This research received no specific grant from any funding agency in the public, commercial or not-for-profit sectors.
Competing interests SW is a trustee of CS.
Ethics approval Ethics approval for this study was granted by the CS ethics committee.
Provenance and peer review Not commissioned; externally peer reviewed.
Data sharing statement No additional data are available.
Open Access This is an Open Access article distributed in accordance with the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work noncommercially, and license their derivative works on different terms, provided the original work is properly cited and the use is non-commercial. See: http:// creativecommons.org/licenses/by-nc/4.0/
